Measuring Methods and Gauging              ^29

made as indicated and, knowing the height h of the blocks BB znd the
radii r of the rollers RR the angle 29 is easily calculated, being given by

the equation tanfl=   27T   1.     A similar
Ln

method may be used for large taper
rings; for small rings the method in-
dicated in Fig. 344 is convenient. Clearly

sin 0 =

These
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methods are obviously more useful in a
laboratory than in a gauge room.

A third method is by means of a clino-
meter. This consists essentially of a sensi-
tive bubble tube carried by an arm which
is pivoted to the frame of the instrument.

The arm can be set at any required angle to the base of the instrument
by means of a worm which engages a toothed arc attached to the arm.
The worm spindle is carried in the frame. The
angle may be read off from a scale attached to the
arm in conjunction with a graduated micrometer
thimble carried by the worm spindle. Clino-
meters are made in various sensitivities, this being
determined chiefly by the sensitivity of the bubble
tube. The precision clinometer made by the
Societe Genevoise is graduated to 10 seconds of
arc. Clinometers are much used to enable the
surface of a piece of work to be set at a required angle to either a marking-
out table or a machine work table as
follows. t The clinometer is placed
on trie table and is adjusted until
the bubble is central; the scale
reading is then observed. The clino-
meter is then adjusted until it gives
the same reading plus the required
angle and, finally, it is placed on the
surface of the work, which is being
set, and the work is adjusted on the
table until the bubble is again central.

Clinometers in which the inclina-
tion of the bubble tube is read
directly off a glass scale by means of a
microscope eyepiece are now available,
an example being shown in Fig. 345.

A fourth method of setting out, or measuring, angles is by means of a
sine-bar.    Sine-bars are made in various forms and one very convenient
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